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ABSTRACT. — Seven hundred twenty-nine skulls of short-tailed
shrews (genus Blarina) were examined from 152 counties in Alabama,
Florida, Mississippi, North Carolina, South Carolina and Tennessee.
One hundred ninety-three B. brevicauda and 265 B. carolinensis were
compared by a stepwise discriminant analysis. Twenty-one central
Tennessee specimens were compared to these two identified target
samples. Although specimens from central Tennessee are scarce, the
cranial measurements of some appear intermediate in size. Plots of the
first two canonical variables show specimens from Hickman, Putnam
and Warren counties, Tennessee as distinct from either B. brevicauda
or B. carolinensis target clusters. A partial distribution map defining
the ranges of B. brevicauda and B. carolinensis in the Southeast is
presented. A possible disjunct population of B. brevicauda is reported
from both sides of the Chattahoochee River in Alabama and Georgia.

INTRODUCTION

Short-tailed shrews of the genus Blarina are the most abundant and
ubiquitous soricids in the Southeast. The taxonomy of this genus is cur-
rently undergoing revision, but recent publications (Genoways and
Choate 1972; Ellis et al. 1978; Schmidley and Brown 1979; Tate et al.
1980) recognize a large northern form, Blarina brevicauda, and a small
southern form, Blarina carolinensis, as distinct species. Another large
phena, B. telmalestes, restricted to the vicinity of the Great Dismal
Swamp of Virginia and North Carolina, is also currently recognized as
distinct (Jones et al. 1979). Handley (1971) considered B. brevicauda
and B. carolinensis to be entirely allopatric but contiguous, and Graham
and Semken (1976) considered them to represent the parapatric coexis-
tence of sibling species. Some early workers reported a zone of intergra-
dation between the two phena which were then recognized as well dif-
ferentiated subspecies (Merriam 1895; Cockrum 1952; Jones and Findley
1954), while others were unable to recognize intergrades (Rippy 1967;
Schlitter and Bowles 1967). More recent workers have found individual
areas of sympatry between B. brevicauda and B. carolinensis, both in
Recent (Genoways and Choate 1972; Ellis et al. 1978; Tate et al. 1980)
and Pleistocene material (Graham and Semken 1976), with only isolated
cases of possible hybrids (Genoways and Choate 1972; Tate et al. 1980).
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Although these shrews are quite common, their exact ranges and
thus the location of possible zones of sympatry are still not well known.
The purpose of this paper is to more accurately define their ranges in
the Southeast, to point out the intermediate nature of some Tennessee
specimens, and to report a possible disjunct population of B. brevicauda
in the upper Coastal Plain of Alabama and Georgia.

MATERIALS AND METHODS

Seven hundred twenty-nine Blarina skulls from 152 counties in
Alabama, Florida, Mississippi, North Carolina, South Carolina, and
Tennessee were examined. Five cranial measurements (condylobasal
length, cranial breadth, interorbital breadth, maxillary breadth and
maxillary toothrow length) were made to the neareest 0. mm with a
vernier caliper following Jackson (1928). Specimens were measured
regardless of sex or age, but included no nestlings.

Although age dimorphism has been documented by some (Guilday
1957; Choate 1972) and not by others (Ellis et al. 1978) Blarina is consi-
dered to be essentially adult size by the time it enters the trappable
population (Guilday 1957; Dapson 1968; Ellis et al. 1978). The most
noticeable differences between juvenile and adult Blarina are an increase
in weight, total body length, and tooth wear, and a decrease in cranial
height, with age. None of these characters was used to differentiate B.
brevicauda and B. carolinensis in this study. Sexual dimorphism in Blar-
ina has been recognized as slight by most workers, with males averaging
slightly larger than females in some characters (Guilday 1957; Dapson
1968; Choate 1972; Ellis et al. 1978; Kirkland 1978). Others have
reported no detectable sexual dimorphism (Graham and Semken 1976;
Schmidley and Brown 1979). Neither age nor secondary sexual dimor-
phism of cranial characters appear to be significant when differentiating
specimens of B. brevicauda and B. carolinensis in the trappable popula-
tion. This presumption is supported by the near lack of overlap in cran-
ial measurements between these two taxa reported by recent authors.

Body measurements were not used because standard body meas-
urements were found to be variable, even within local populations, and
especially because of obvious discrepancies in measuring techniques
between various collectors. Guilday (1957) and Jones and Glass (1960)
stressed that external measurements of Blarina (unless made by the
same worker) should be used with caution in geographic studies. They
also stressed that cranial measurements are much more constant and
can be more accurately measured than body measurements. Sample
body measurements of 50 B. brevicauda from Alabama and South
Carolina are: total length 114.6 (101-125), tail length 25.2 (21.0-29.5),
and hindfoot length 14.1 (12.5-15.5). Sample body measurements of 50
B. carolinensis from these same two states are: total length 92.2 (85-
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104), tail length 19.7 (14-27), and hind foot length 11.2 (10.0-12.5).

Although specimens from central Tennessee are scarce, preliminary
analysis of cranial measurements indicated that specimens from this
area might be intermediate in size. A stepwise discriminant analysis was
conducted on 265 B. carolinensis and 193 B. brevicauda with complete
measurement data. The five previously described cranial measurements
were used in this analysis and the specimens represent localities
throughout the Southeast. Twenty-one central Tennessee specimens
were then compared to these target samples. Seven of the central Ten-
nessee specimens lacked condylobasal length and maxillary breadth
measurements and two others lacked only maxillary breadth measure-
ments due to breakage. Missing data were estimated for the nine speci-
mens using the REGR option in the PAM subroutine of the Biomedical
Computer Programs (Brown and Dixon 1979). In order to obtain a
visual representation, the first two canonical variables were computed
and plotted as described by Rao (1952) and used by Lawrence and Bos-
sert (1967, 1969), Gipson et al. (1974), Kirkland and Van Deusen (1979),
Parkinson (1979), Diersing (1980), and others. The Biomedical program
PAM was used for these calculations.

RESULTS

The number of specimens examined from any one county varied
from one to seventy-five. Small ranges in cranial measurements from
large series suggest that small samples, other than from near the zone of
contact, can usually be considered representative of the local popula-
tion. Only slight overlap was found between the cranial measurements
of all B. brevicauda and B. carolinensis (Table 1). Cranial measurements
(mm) of two very recently weaned B. brevicauda from Alabama were
condylobasal length 21.0 (broken); cranial breadth 11.2, 11.9; interorbi-
tal breadth 5.5, 5.8; and maxillary toothrow length 8.6, 8.9, maxillary
breadth 7.6, 7.9.The lower range of each of these measurements is as
great as or greater than the upper range of the same measurements from
a mixed age sample of B. carolinensis from the Southeast (Table 1).

Perimeters of the extreme ranges of canonical variables for B. brev-
icauda and B. carolinensis are shown in Figure | to be nonoverlapping.
Individual specimens from central Tennessee are identified in this figure
by the first letter or letters of the county in which they were collected
(Anderson, Davidson, Franklin, Hickman, Marion, Putnam, Warren
and Wayne).

The most striking pattern is the clustering of the Hickman, Putnam
and Warren county specimens well outside the range of both B. brevi-
cauda and B. carolinensis canonical clusters. The Marion County spec-
imen appears properly identified as a B. carolinensis, although it is
located on the edge of this distribution. Seven Anderson and one Frank-
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B. brevicauda B. carolinensis

3
™~
V]
- 0]
.8
T
O
>
o
9
5
c 3
O
]
P P
P
P Wr
6 d A - H A e a
-6 -3 0

canonical variable 1

Fig. 1. Relationships of 479 Blarina from the Southeast as plotted by discrimi-
nant analysis (BMD P7M). Stars represent group means for B. brevicauda and
B. carolinensis. Letters represent individual specimens from central Tennessee
and are the first letter or letters of the counties in which the shrews were col-
lected (Anderson, Davidson, Franklin, Hickman, Marion, Putnam, Warren and
Wayne).

lin County specimens fall within the B. brevicauda cluster, but the
remaining specimens are located outside the limits of this cluster and
intermediate to the two Blarina species.

Blarina from Anderson, Davidson, Franklin, Lincoln and Wayne
counties are probably best referred to as B. brevicauda and the Marion
County specimen as B. carolinensis. The possibility of hybridization or
intergradation between the two forms of Blarina, however, should not
be ruled out.

Most Tennessee B. brevicauda are found in the mountainous parts
of the state on the eastern and northern borders. Wayne County is
located on the Highland Rim and is not particularly high in elevation,
but the shrews from Franklin and Lincoln counties were collected on
the Cumberland Plateau at about 2000 feet (610 m) elevation. These
large shrews might represent a relict population of B. brevicauda, but it
seems more likely that they are joined to other B. brevicauda popula-
tions along the length of the Cumberland Plateau. If this is true, large
specimens of Blarina should be looked for at higher elevations in coun-
ties such as Bledsoe, Cumberland, Grundy and Sequatchie.

Many authors (Lawrence and Bossert 1967, 1969; Gipson et al.
1974; Kirkland and Van Deusen 1979; Parkinson 1979; and others) have
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attributed the magnitude of difference between the Hickman, Putnam,
and Warren counties canonical cluster and either B. brevicauda or B.
carolinensis target clusters as representative of distinct species or species
hybrids. Although these results suggest that Blarina in central Tennessee
might be distinct from both B. brevicauda and B. carolinensis, their
correct identity will remain uncertain until more comparative material is
available.

I produced (Fig. 2) a partial distribution map of Blarina using the
five cranial characters as species criteria. The most notable difference
between this and other distribution maps (Hall and Kelson 1959; Hand-
ley 1971; Graham and Semken 1976; Tate et al. 1980; and others) is the
south and westward extension of B. brevicauda (synonym = B. brevi-
cauda churchi) approximately 195 miles (314 km) from the mountains
of Georgia into the Piedmont of Alabama. Also indicated is a possible
disjunct population of B. brevicauda on both sides of the Chattahoochee
River, Barbour County, Alabama, and in Quitman and Stewart coun-
ties, Georgia. In Alabama the largest form was overlooked by Howell
(1921) because none of his specimens of Blarina came from the
Piedmont.

Much of the southeastern distribution of these shrews approxi-
mates well established physiographic boundaries (see Fenneman 1938
and Hunt 1964 for descriptions of physiographic provinces). In-North
Carolina the boundary between the two species roughly follows the
eastern edge of the mountains, but in South Carolina it extends south-
ward through the Piedmont and meets the Savannah River near the
center of this physiographic province. In Georgia and Alabama the
boundary closely follows the Fall Line, and in Alabama it swings north-
eastward along the south edge of the Great Valley (between the Pied-
mont and Ridge and Valley physiographic provinces). In Tennessee it
follows the western edge of the Smoky Mountains and appears to swing
around the southern edge of the Cumberland Mountains and south of
the Cumberland River. Although habitat features are often considerably
different in adjacent physiographic provinces, I know of no reason why
these features should limit the distribution of either form of Blarina.

Blarina brevicauda was discovered at three localities south of the
Fall Line in Georgia and Alabama. There are few specimens (10), but
the three localities appear to represent a disjunct population separated
from the Piedmont populations by only about 25 air miles (40 km). The
only other known disjunct populations of large Coastal Plain Blarina
are B. brevicauda shermani on the Gulf coast of Florida and B. telma-
lestes in the Great Dismal Swamp of Virginia and adjacent North Carol-
ina. Two large specimens (U.S. National Museum #268977 and North
Carolina State Museum #2575) were also examined from the Coastal
Plain of North Carolina (Sampson and Columbus counties). These are
the only individuals examined from each of these two counties. The
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specimens were collected at least 110 miles (177 km) east of B. brevi-
cauda populations of the North Carolina Piedmont and 125 miles (201
km) southwest of the nearest known B. telmalestes populations. Addi-
tional work is needed in the North Carolina Coastal Plain.
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